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(54) LOGIC CIRCUIT AND SEMICONDUCTOR INTEGRATED CIRCUIT USING IT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To attain a high processing 
speed, low power consumption and a small layout 
area. 

SOLUTION: A charge extract path being a NAND 
circuit having consisting of two n-channel MOS 
trans istors(TRs) stacked in two stages 
convent i ona My is made up of on I y one n-channe I 
MOS TR M11 and a signal A is given to a gate 
electrode. An inverse of a signal VB being an 
object of logic arithmetic operation is given to a 
source electrode together with the signal A. Since 
the number of TRs connected in series is 
decreased, the current capability is increased and 
the layout area is reduced. Since the high level 
of the inverse of the signal VB is compressed into 
a threshold voltage equal to power supply voltage 
Vcc-threshold voltage of TR, the circuit speed is 
increased and the power consumption is reduced. In 
the case of applying the NAND circuit to a decoder 
circuit, since the load capacity for the inverse of signal VB is reduced to 1/2 by 
allowing adjacent NAND circuits to share the source diffusion layer of the TR M11 
in common, the processing speed is more increased and the path is applicable also 
to a charge supply path for a NOR circuit. 
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lR#ai] W^»*&^LTfl.«J*>AWU:ttW«:tfc 

-ott Jb<olB 2 <o h 9 

r, 

mia» i<o h 7 vi?^ ^ao«mBa» 2 o h 9 ^s?^^ o 
s h 9 * u 

stasis. 

I»*IS 2 ] »#JR i ga«<ottaE)Blc*mT, 
flUB* 1 05 h 9 VS>* *&U<lWtBSI 2 tf> h 9 i"S?** 

&4r«M*£-*-.5I»aialB. 

[W*jf3] wuttJiiHa«wi»aiggsic*jvNr. 

h 9 1**5 f> 9^5?^^«r. 9f*9 

cn«TE4] m3*iR2xhm*iB3!Ett<oi»ais]»tc 

JWlBttaEI!S<otU*fS^-Sr, ^-f#-9h9^^^t 

mo sitffi» h 9 1 watTuiag&j&'feifcstti 
*««r^-ur^Si»c:ai*1-S. /<^#— 9 • cmos h 
9 i^**fllfirc*>a r 4r4#»fc-**5lftaia«S. 

[»*iH5] 1 82*onaiaB8ici3VNr. 

£*>i*a®»i*. memo ss*ju»*h 9^**0 

DI^J IC«MK $ ftfc-0<0 n 9" t^/l'lMO S 
h9>'i'^^o-etL-€'tiroy>- fTOBSMBft-* 

v>flt*^a*iiS^^r, »a«ffid«ff»*Kfciw!BJs» 

B. 

[»*a e ] re** 1 8ae<o»aiaBic*5v^r, 
WJ»**iiBatu*«* * iaj«<ofs-9-*7 -< - K'< ^ * 

LT 5 t «r WAS t -f « ttaiSB. 

[»#a7] ^ix-e4x(o^-h««ic*i«>A*flr* 

Xtr* 2 <OA*ft#«r-oi* o« 5 jgotAA Six*, 



iMO S ItM% h 9 * <D K U-f >tt««r«f* 

U 

t©» 1<0 n 9 J r*A'StMO S h 9 

fttitaziocD pf+^/UMo s h 9 

fcfcWflftfc-fSttaillB. 

[1***8 j ni#JH7iB*<Di&ai3iBi£:i3^-c. 
iWBHr.o<o p f+^^iMo s salaam h 9 vs?** 
xviwtam i©nft ^^smo s sas* h?^j> 

vBaatjwBa^-f #-9 

* <Z>* * t, lxfc» 2 O n 9 -y ^^SMO 

» sa«J^«)*h9Vi?^^fc4rR^. 

JWJEST 1 O nft^^SMO S S!«#!8r* K 9 * 

fltSfclSttU. WIB^-fd?— 9 H9 VC^^Oat* s»jjr 
tt« t fflffim 2 W n 9 t^A^iM O S §l« h 9 ^ 

iWia»2<on9-v^^aMossjajf3a* h?^-^ 
w 5tw*jaLfc£*&4*«i:-*-ei&ai3B. 

IWf2^J»»lt<0 pft */HMO s h 9 

X-^VtmzfoS — 3© p ff^^-lMO S Stt#5»Jfc h 
9^^^«rKltfci i«r4*«fc-t-*»a®». 
[ I*** 1 0 ] -ttv-P-Ko^-^ l «>A^>ft 

WIB~o«0/<-f 9 h9V^^K>ai? j/;?****) 
En f t^^lMO S a*#«* h ? ^ « KU-f 

■fsaaiaitt. 

so [ttJ&JHiiJ tix-Pixoy- h affile^ io^M 



3 

#RVm 2 to A*)ft# 4r-o-f o«9 fio r A* S ft 

9>^**<o#a^|jto K^^WtfU:, Xinpft 
*/HlMO Slf#«j| \-5>i?x?<7> Ki/-fytit 

*-wSJicop9ir*/i'SMOSS!!«#3&* h 9 
-;***l::Mffi3S 2 OA*«#<oia»ffiflr#4:A* U 
■RttlttHBJI* lOpft ^>^SMO S Smifjft* h 9 vt? 
attain 8. 

[»#*■ 1 2 ] WJfcJU 1 1 t2*<Dtta!H]Bfc*5<,>T. 

^^xvumagr i «o pt+^iMo ss*ju»j& ». 9 

»l'**tta#*ffltttAicttfft&ftfe/«<r #-9 h9 

*<o«3«>n^-r^SicifeW«tt!*ftfc» 
4<Onf t^^lMO S SSSJU&S h 9 * t SrK 

tfjJBSR i to p fr^/UMO SSftlfSi* h 9 >^;** 
*« i: flUfBJB 3 Xtl«fB 4 O n f + */HMO S S«JM» 

MIBW 3«nft *A-SlMO S Sltt h 9 >^ * 

IS* 4 to n ft^SMO S S* h 9 ^ 

(HI** 13] * l «>A*ft*4ry- h A* & U ** 
2 OAAfttOfffflftft *ft* n 9" 

+^M'ltMOSS!«JUttifi: h9l"i*.**S> KU-fV«« 
I', ^-ix^fto^- h ft«lcfl1J|B* l oA*flT#Xt«lt 
IE»20A^ft#iS:-orof'|»>fioTA**ns. ilfe 

um.n9km.to P 9+-*/himo sa«ff»* h 9 vs?* 
s \>?>i?**miiLto<< >^-^*^ura*-*-sj:5 

[«#* l 4 ] I*** i 3 lB*o*aE!g&fc:*i^T. 

9>s>:**i::**.-c, htt«(r-je*tt«-4-*.e>ft 
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*&* h 9 ^ * 4rR I* c &ftt * -r 5 M9(bI». 

[If 3RJR 1 6 J WjRJR l 4 ia«(0»as»|c*j V x-c, 
iMMEtfP*;*- VftttHcfcS p ff^^SMO S St*#4&* 

h 9 V * tM^JJw p f+^^SMO S h 
9 «r«fifcU *rO£^l«*t*>p9 + ;M'SJMO 

*/HMO S Sltt#3a* h 9 ^i?^ ^ (D h'H" Vttfl *» 
e>toQ!^bf?ittto1SQ-$:7 4—\t'<i'ir UTAAtfi* 

[Willie] W*JHl 3. BjRJRI 4 3dllt«)|l 

9 ^ 4?^ ^ o y tstffiic a* $ ft s iwiam 2 <o A^jflr 

H9^^^«>^r4x^no->'~Ma«lr. msajs»«fs* 
^0 ft^HHO S h 9 ^ S?* ^ It S L # 

[WM17] ra-9-s»r±»C9*3-^0K«rfi|^5 

Jtft-eftwiftjaiiiKrtro. OTBBy— xwrnizmmmitto 
ixmto&mtt&m] 

[000 1] 
40 [ 0 0 0 2 ] 

[t*jfe«otttff] t**w*AA»aiai8icov^T. 

— 9 5>"^^tMO S h Jls-S?.? h «ria^-g-*p-a- 
T««Ufc (EtT, BiCMOStEt) 2AANAN 
DElKSrWlzUT, KWfS. Cl<ONANDIaII8<r5ll88 
0*r. Hi 3 fC*-f 0 Hi 3£|Sfl8LT. CON AND 
®KH:. CMOS h9y^^«fi»0|ft3l«Bl fc, 
»J?~9 • MOS b9>"?A*toflt.totii}38c2 tfrbtti 
T^5. ttJSWlWt. "oropMO S h9^S^^^ 
M 2 3. M24Wat^J»l*HKi. ZOOnMOSrfVJ? 
50 ^^M ?1 , M 2 2«5acy>J*IRl2lKi«:, ffi{£aR«Sl («£E 
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Bf)5*>. ft^-Att. pMOS h9^^M 2 3»0 , ii 
MOS K9^^^M 2 i^:n j e4x<oy- h««ICA^7$ 
ilTV^S. — ft#Btt. pMOSh?^^M 2 4 

MOS h?Vi>^^RtJ<nMOS h?y-^^M 2 i<0* 

[00O3J H)M2tt. = 3 i;« 

flWS'-Wtf-? (BIT, B i Ph?>-i? 

^ifa-f) Q 2 i-0«nMO S b 9^i^^^M 2 s. 

S?**Q 2 W^<-^m«UA**ix5. X» AAft* 
A. BJ»<, it?lJ«fit*4xfcnMOS h9>S?^!i'M26. 
M26*lx-eixw^- h tfil:-ofo« «j tRoTA* * 
ilTI^S. :»B i CMO S£>-A#NANDH188ML 
tBM2©nMOS h 9^i ? ^^M2B^> Kl^rvttffit 

b i p h?is**?Q 2 <r>=-zy*n.imb<r>»mm&*: 

10 0 0 4] HI 3fcjjW-El»-rHt. flH5-AiflrS-B# 

M 2I . M 22 «*{c^-^!K1IS^/j:S. Jfe?iJ»tt<Op 
MOS h9^^^^M 23 , M24^#^*7«lfii:*5. 
*<OlS*. B i P h5lsi?X*Q 2 tt^— 

COnMO S h 7 *M 26 , M26* J *l-*^<ftJ»t<t 

^m 2 5. M 26 4:aot»ti, mttftzxo ttainzT 

[0 0 0 5] ^*HC>*Lm^AXf*flr#B^n^<0» 
•a". nMOSh5V>^!?M2i 1 M 2 2<r> s > ¥%fit>> 

7 t£f[8 1'/* S <7>T\ CJlfj^nMOS 
^^(iB i P h?v^?Q 2 wc— *«{fcgiT»fl£l* 
Hfl'/JM^. — pMOS f>5yi?^i5'M23. M24©5 
*>0?^*>t>A»A«^-V^ffit 45©T, ;ilf)©pMO S 

f- 9 Vi^^^liB i P h5V^^Q 2 to^C— 
5l#J:tfS. -toll*, B i P K9^^^Q2 », -< 

acyj«t«<nnMOS h?>-^^^M28. M 26 tt, if 

»*«AWt«iV\ -tojK*. B i P>?^S?^^Q 2 

loooe] Hi 3i^-MaB<ota*xo w. 

a**«)AA©4T «t/N-f W 4: ft <0%-ttit)il a 1) \z.tt *) 
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- b Srffi^Ko^cr: t lei 0 . *«*«j(cttA*$*tfc 

[000 7] 

[»W***«rUJ: 5 fc+SttM] JbifcLfctt*<DNAN 

Diaa-ctt, w^flr^-xo <-*«>5i-htfHc, pmo 

10 S h5V$?.**M23. M 24 (V^rJx*'-*-, Xtt, p? 
2r) fcj: !7-<-^«i€«:ttJ&$*vfcB i p h 
Q 2 fffcii,*. «i«tB^^i«<»iaic 
»fM-5. L*>U 5IT»fttK?iJ«ttOnMOS 
^^M 22 . M 22 t-J: <5 B i P h^V^-J'Qz ff>s<— 
XW&.9\Ttft. ISIi:<a?lJ«tt«OnMOS 

*m 25 . M 26 l-J;SW^AW*»f,w«^(05itJi#fclcj: 

*jJ*«$flEWl;:2f&fcte!>, KU-f>*JE<D«}t|6*Ati|i 
»t/iotP5ii &£9*-t--5. t:^«)nMOSh 
*0 ?^i?**<am«te;&<Di|*««:»5*:«>fc:. SI*. nM 
OS h?J'j'7^M 2 i, M 2 2. M2S. M 2 6<^y— 

- hffloi£^:ttA*flr*3a>f>^^.SA^Sft«>iBA4:»!t 
-5Tl*5©t, WRwfttaiHiK (09*-**) 4rilt>* 
SiitiicS. 0*0. K 5 J: 

<ta*AWSfl:*fA*!Sa<r»tti:31«K!P(BI4:«oMiS) <o 
5k»**jCS5?t trOfc^KttOiyiJttttSixfcnM 
30 os^y^iCMai, M22. M 2 6. M2 6 £>t6;&(fi:T** 

[0 0 0 8] -Ta— yi51BlC0VNT#^.St, EI«[<Of 

(On MO S |«?y^^M 2 i, M22SVM25. M 2 6('«t 
5tU*«OSIT»f (NOREJ8St?«. lfi[^J««|05pMOS 

«?-C. MOS h9Vi?^^<otttjij«|jHcJ:a««i6Ao 

w [0009] itot. *»9iwu Affir^<o«fflr«j&*>5 

[0011] 

SO [»H4:»»-f*/t«)«j^S] *«WlzJ;«||3lEItt 



* 
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tit — o£i.±<r>mi<r> t. fWEW*«!^-«: 

* 2 (Dh^s?* **JA»feA*S*i.61JHR 

i<o K9>^^xt/fli>8am2<o h?y^;?j)-^ 
[0012] *»9io»s!i3i8tt. jbia*>»aieiK 

A# * ti 6 ftMBi!5fflflr#Sr^-*- 5 SI K 4r« 
[0 0 1 31 35fc. *#8<o¥«#*H[§IB&tt. PI-^ 
[0014] 

MUio^T, BE4r#WUTRWi-S. Hi (a) I*, . 
^^m<r>%\nnH&<r>mi&<o x B i CMO S \zx. 52A 
*NAND»a[ai»(Ol3lS80Sr^-r o Hi (a) £Hl 
3t*It«-rSi:. *3?16<0«M8tt. W*«<OB i P h 

A«f*'^«0«W?lft#«««att^, tt*. nMOS h 
9^^^M 2 l. M22<O0S?IJ«l«IiII8*Jj:tJ«. nMOS 

fccOK*fL« *i%-F4x*?4(OnMOS VJ>*J>7># 
Mil, Mu-Cfll^SJxTV^S^^JtEONANDiaKi: 

[0015] *3MK0>JS51!&U:*HxT, AAft#Att pM 
OS h 9 Vi?^-JrMi2i: nMO S h 9 l^S?^ i?Mii»y 
-HltA**n*. pMOS hfy^^MuCy 

Oh?>***fcMjU<*tt£ftJtpMOS 
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<b~0 CO p MO S h 9^.* KK V^ttl*. 

=»W^^««^ttW«l3IC«|Jfc*llfcB i P>9^«^ 
*Ql <D-<-;*tt«|c«|fc£;h.T^S. B i PF?^i? 
^Q, to** fc&A&y- hAjfcfc-f 

5 nMOS h^^^M^© KW^ttffiMfittS 

T. MSfOnMOS h9Vi?^^Mn. M14CO V — ;**t 
ffifctt. AAfS*BOTiS»fflflr*VB (Vtt, RIG**!* 

/0 [0016] **tt«OJg«8w»ai6f^«:. 0 i 

(b) «c*-rsafii*t#S8L.r. rb-*-s. A:*jfln§- 

AitDr> (=0) t0»-g\ nMOS h5V5?^^Mn, 

l2»^-^i:/i5. ftot. B i P H9>^^Qi Ht. 
(t*B<o/infirUJ;e>-**. ^<-^ttffi*ta»aflEVcc«w5l 

'>-f (=1) £fc5. 
10 [0 0 17] AAflHS-Ait/v-foJB^, Hl^Xo I*, A 
Aft#B<0:(*/[6K,fco-C»fc$. ft#B*tn »Ot#iS» 
*Bflf#VB WtxN-f nMOSF?^!?M 
11, MMti^ttffiifcS. — pMOS h?^ 
^Mi2 1 b5*-7««Ri:/j;SAt, t> 5 — oto pMO S h 9V 
^^Mi 3 tt^->-ttffi4:<C5. «o"C % tU^Xo tlJfeS 
fcf^«l£, ^-fW^fc/^S. eklc, AAfE-S-BjJi'W*) 
nMOShfy^^Mn, Mi4Mc>»— h«« 

<t*. CixUttL. pMOS h?i"^^Mi2, Mi 3 tt 
50 ffiot, B i P h5VQi l*^ 

T, nMOS h^^^^MMW^-^ttitiiAlC^Offl 

[0018] ^SMfecO^ttKTJiaatSifflCO^TIi. JS»« 
ft*VBJca3«7S, nMOS h^f-^^Mn, Mi 4 CO 

<o«?«8lcfflv>fcnMOS h5^#oy-^«lSii: 
OtxTRWr*. Hi (a) t*f@»(OnMOS h5 
>"^^Mi40U-WT «7 h/<i?-V«r» Hi (c) 

T*S9, 4 oWNANDy — hi^NAND (1) *»t>N 

and (4) *tt ^w«izBaS*iiT»^iiov>r, 

=S-4*— hrtWnMOS h 9 l-'v 5 ^ Mi 4 CO U-TTC hfc 
lO**, J»««-IS-VBH:4oc0NAND 
y-hfc*a-Cfc»>, A*»*Attfff-g-Ai ~ft 

*A 4 <04**>n. #NAND^ — ht*J0>n MO S h 9 

^^^^M 14 coy— h«*i^a^! $nr^5. r.r-ci 

®<t<Ott» nMOS h?V^iS'Mi40y- ^tfc»JB4r 
nocON AND-/- h-C*aiCftoTV>5C 

5» nMOS h?>s?;**Mi4<Dy-;*ta:fUl 



(6) 
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j»**:*^7*'<<<*-Ctt. *»£tTI-(ft«**t5. rot 

ei-hfcJU nMOS h? V^^Mijfly- *tfc1ftJB*rS» 
<O.J:5fcl"f T!7 t<OWMti, nMOS 

Ioo2i] ft#Ao;Mjfc*H-5ri:#Kov>T 

ffl. nMO S h^VS^^OV — ^ttffiKigffiflMS-VB *0 

<#< ::i:l*tt< . nMOS V4?^^<0*V^«Wlfi 

10 0 2 2] ^Bw^-^tmBSr^fc*^, ft#B 
i:-£OjS»fflft#-VBi:l*, 

it5 4o©NANDlHia»»-g-, A*(t#wt2*wr 

«>4M>^1> * LTl«ft«ON AN D 

#Mt s AWW/h*^flH5-BO^«:3»**-arSii:3»ta* 

too 2 3] ftlc. *»9lO#2 03SMiO#1B»£OV 1 > 
T, H2*,Bn*TRW-*-5. *35JfcO«tt-CI4. 
»BiPh?^(?Q3 ox— *tt(&3IJhH7HpMO 
s h^^^^^tr, pMOSh?y^^MjjO-«o 

***** 4 ictttft LT«ifi«{fc$r h i: -f<5 C £ 
t*. pMOS h?l'^;**M32**l$*l'!|*« , Cteo-C 
ttoT, ft*AtiS$fflfH3-VB<0* 

[00 24] *:56fto^*8f «, ft*Atf't<r Tfi.oiS» 
«flr#VBi*B<7^rtt. nMOSh?y^^ 
Msi. M 33 M:^-7-C*>0, pMOS h?V^^M3 2 K 
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10 



[oonifiL, tts#aK&«>i*. a*«^5«>A 

[0020] 

<D 

Cct-5l#-fc«f fett*. B i P h?>^^Q 

-"'-f'CJ.oi^ffiflr^VBatn^ofc^hJ:, nMOSf-9 
l"S?**M 3 i P M 33 ^*JC^-V«)fii:<c5 0 *LT. n 
MOS F7 Vi?^^M 3 3«>aiitl6*-Ctb*Xo fcofrlc 

[00 2 5] pMOSh?^^M 3 2W 
^•^ffilCfc^O-C. B i P b?>i?*Q 3 C<-^« 
ffilinMO S h 9 y^^^M 3 ii pMOS 

x— .*ttffiatB i p h 5 y-^^ Q 3 W<— * .X*5( 

^(WOp n»-g-«*fSl«ffi-r«>5*bO. 8V£*TfcfcS 
J: 5liUT*Jl^tf, B i P h^y^cij 
SOT, o ^W/JJcraHMt/jsV. pMOSh?y^i!' 
M32»t-fXttB i P h?V^#Qj tfM-^tB^EW 

*C. 7 r > T » h4#tt-CMt« £ A/ X&tX± U. 
[0 0 2 6] Ifelc. 3:489)0*3 O&MiaT&ffifr. G3 3 
tffl^tRBtS. 0 3 4r«fiRi-*i:. **lfi<OflJJB 
tt, HJ^5ITIfffl«wfc«-fllOnMOS h^^^^M 

LA»U. tii;&Xo B\±ifm h?v^^iLtB i P h 
9>"^^O^S:fflv>TVN5^ili % nMO 
S h9V^^^M 4 iOy-^««lcA**lxSi»ffiflH5- 
V B 4r B i P H9>'i?^^Q4iO'<— ^««|c<>A* 
L. nn»c3t?lJ»ttUfcB i P K5>'^^^Q420'<— 
^ ««Jwtt ft * A O&ttflMJ- V A A* * tlX V ^« . 

[ o o 2 7 ] *3e*soj»i»-cMt. flr*Aa*^-f -rajffift 

fl-VBA»ni> (0*0. A-l, B=l) (Ot#, nM 

OS h ? vs>;**M4ia< 5. ^oi:*(Sift 

IC, JS?fflflT-l5-VA, JS«fS-e-VB)»«*lCni^|c<C«0 
t\ -OOB i P h9>i?Z.*Qu, Q 4 2«. 

^•Oi:#hi, nMOS h5V^^M4i*^7*ttt»C/i 
5. — *. BiPh?V^^Q 41l 042O51b4»fc< 
tt— Ptt^-VttttlC*>5. ftoT. W^jXo ttWfc 
5l$±lf ?,n5. ^tto«ffio«^, W*5l±»ffflB 
IPK?y^Q«, Q42«rJS»«ft#VA, VBTit 
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(0 0 2 8] 0 4 1:, ti£*ONANDBI«8<Ottt6i:*» 
l XtWR 3 ogMfcojgjftotelB*: fctfctt UfcM* 
H4li*JV>r. ^IftWt, NANDEl*5<D#to)tJtr 
•¥-«6:4r*-r. SttthJu nandBHSo«I:-< WW* 

WW. 7r VT* h«Ht«r%«LT, tttMfQ$tC 
dut /A*SiCin=2 0t-SI;LfctSoa-C*, 

0%jg<r>&»»*j»<*>S. #3<D3MJsa>Jgj»-Ctft 

10 0 2 9] ittc. 4 <0|»6<7?«?ttfc:o^ 

T. H5 4rfflv^TRK-T5. *|SEffi<0«?f»|*. B i CM 
OSl££.& 2A^JNOREJffi-ca!>S. H5«:#BHUT, 
A^tt^A, B4:y- hAAit5tJH*ai©nMOS 

— #. B i p hfv^^Qe o^-xttttSI.LtrjflK: 
f*» «#A<ry- KA^Jt LJS?fflflr-9-VB4ry-^A^3 
ttfipMOS h?i"v>*<*M6iJ9*, 

T, /N-ftU^7<Oi# % pMOS h5l/^ ! )'0*^)| 

«St4r0M&-e#fcv*. i-<it>fe. B i p h 

SMfcOJgfflONORteli&TWt, NAND@KOi# km 
pMOS h9^^i?<0««tB^Sr*<-C*S(0 

[0 0 3 0] *»^OjR 6 (DSMfcOflJfflfcov 

4<O3Mfc0>«M» (g|8#i) fc*tU W*«B IPh? 

MO S h 5 V^^M72^-fl«tf rflHltfC^S. r. 
OnMOS h?>i>**M 72 M\ y-h 3 

burnt LT*w*ffivcc***.fen 

r. ftp** >-#«(:*> 6. ~©J;5teElK*j««»3-. 
nMOS h 9^^^M7239^7*51ft4:i: h?v 
itXSTbtltts B 1 P h5^^^-?Q7 W<— 



(7) WM¥9-2 000 3 6 
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tt*»«ffiVcc*-CJbas»)^-#-V>. i w?,Ai*:5SE)K<o» 

*>■<?, h9>t>x*Q, (0^-^«ttMt % pMOSF? 
VS?**M 7 ii nMOS h 7 Vv 5 ^ ^ M72 k <04 > fcT— 

^^H:lci:5»yirit. *«*ffiv C cJ: 0 ffiTfS. £ 
3. 

100 3 1] C*X*-CSE'<fc*4a3J;t«B5«05MK<0» 
/0 «8liJ;SNORlHlB-Ctt» y— pMOS h 

5V^^M T i©tHA^ttB i P h5>i?^^Q 7 cD^< 

L^»i-v\ *iihi. W*Xi &B i P b9>i>x*Qi 

NAND®K«^|CM:^:# < //v\ X, 

«KD-o*r«;r-C*>S<D-C\ #*«:IM«;ai*tNANDII] 

10 0 3 2] ik\z. *&m<r>H6 <z>3Ufco?gffl|co^ 

14. B i P h?V$?.x;J'*fl!W.ev*CMOS«jfc<D. N 
ANDEIK + 'f W<—^^J;5ANDlslK-e*>5. 07 
4r#ULT. pMOSh?^^M 8 2, M 8 3«ril&yiJ« 

ttu A*flr^-A. B«r-e4x-e*vfl5y— — s-r 

-oWllfioTAAtS. nMOSh7>^#M 
8ilc»UTtt» ^-htt«lcflr^-ASrA^)U. y-;** 
«JciS»fflflr^-VB4:A*-*-«. tbt, Ch&pMOS 

U"f>*«4:NANDta*i: UT, pMOS h9V{?^ 
^tnMOS h^V-^^MastOit^Jttfli^b** 

[00 3 3] NAND»a8B»»ElKlft^J;t/4»ttl4 
JfelCSUftB i CMOSCJ:5NANDE» (» 1 <OSS 

ttN ANDSlKOttiA^dCCMO S -T ^*«t»L 
fc, AND»fflfl*5»;&S*mtt*:#*.T^5. CMOS 

njgSMcB 1 cMosmKKtt^Tftwicittrawftifi* 

J«*^ -«WCfcS. C0>-*»O3trtt. iS»ffl(t#VB«ry 
-^A*tt5 nMOS h9>"^^^«iJ:5»f^i: 

«fc»(cttj5»fflflr#vB (oAffiraraictt^N an dw* 

<0Affi8Afc/hS NANDHJAr 
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**. ZmZb/uHftftmiRW**). »*«J-?<D*. nM 
OS hfy^^MsiOy-^WtaLtNANDIU 
^n*W**T<5. -t<»a^ONANDtn2jfl5#0 
tl)Ml9Si». W«fflCMOS^V/<-^©A*«fi 

[0 0 3 4] *«WO«7(0|«6<0^ffilwO^ 

ffiOJgJ&ICfcSCMO ST?£>ANDI3ttl£*t U. NAN 

!>5-I©pMOS h 9^^^M92"C*nXUfc<><OT 
NAND08fcCMOS-f>'/Wi'»tt$nt 
ANDffi2jOJg4rBtoTV>&. COflWtTWU nMOS 
h9 V^^M9i34^Vtt1fit<tofct#. NANDJti 

[0 0 3 6] *«Wom8 0*tt<0^1l8lcov> 

0>3£lfcWJgttt<Z>ANDl§lg& (H8#RR) tf$4l(|fVB 

ft* V B * 5 BIIK Sr^Ayf V> 5 A *> «. 

flHSM/yffANDiaB (W^tt. X 2 i~X 2 n) 91 
liffflnMOSh^v^^Mus i:3ITIfJ8nMOS 

oobMos h^^^m^ . Mi 04 ^Ix^tuny 

o 4rA***vr. Tvi/a.-fM&ttUllkh. LTJSftift 
#V B <D«*«l 6 «r*»i-S. 

[0 0 3 6] H9«f OANDlHltt4:*fiRi-SMOS h9 

vs?**«>rt. jS»«ft*VBjj<y-^««gicA**ix5 
nMOS h9V^^Mio 2 ***:7:|*1«i:fc<5&f*wt. 

***<ojg1fi-m, nMOS h?V$?;**Mio2 ©y- 
*«ffio* •> . iS»*Sfi#VB<0.'W U^^Vcc-Vth 

*-cha*ft *<ois»tift#vB*/N-nigi 

£Jhlf3<Ott, jS»ffifll**kfi!iiaiSrtWnMOS h?v$> 
**Mi<>3 TfcoT. ;LW&ffl«*»£0tt~<OA;&{t 
*VBo ^©4$, W^OjS»fflft#VB)»*^-f 
S. -to -g-. TOjft^-VBo <*>'W 1"</H4tt«1tffi 
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14. nMOS |>?y^i?Mio3 icastfa rLSvffl* 
liJ;0, v C c-v T Mi:<c5. w<oi8*a«^vB 

OA-f l"?^, ANDtaaWfflOnMOS K5V^ 

^Mio2 «o*7*ft^-a:-*-i. -ffcfrfc. *3g«i«>jg 
#3. W^.ht. ««ttffV C c=3. 3VtLTAfll1><5 

t. ANDtn**-c<oiij4^M^i^2 o%«*§*n. m 

/0 ajtHMtt^pMOS h7^^^li8tTnMOS 

•7 hffia«rtf>2 5%W^-f5C t ^f#5 0 
[00 3 7] *»!flOf 9 O&MWJgfflifcoVN 

KSJfiWJgJBIcJitU Hf^^ttHSIwifoapMOS 
'^ifMiij l'3feyiJlc, pMOS h^V^^Miu S: 

113 <0-7*— ANDOIAX2 <OR«Efi*j»iA 
20 j*j£lxTV*5. Z.<T>7 4— K^s/^lcfcl), NANDUJ 

M113 ti^-^tticfco-r h?y-^^Mn2 fctfi«L 
T«W«rt*Jft-|-«OT. NANDffiAi«t< 5I#Jb«* 
5. — NANDWWA^i^n C(-T)»*5i:# 
14, pMOSh^^ii'Muj Vt*7tHmzh*) , n 
MOS hfy^^Mm lCtt«St«r8t5/il^<0-C. N 
ANDW*«DgiTlfi*«»i«WU/£V^ pMOSh 
?VS?.x*Mii2 (OttiiMB^JcjktL'CpMOS 

50 <r>lK2Hto>7 4— hvXj/jj'^Mtiflsss^. NANDttt 

[ o O 3 8 ] *»WolB 1 0 <o£lfc<o«J»U:ov* 
r. Hi l*fflv»TRit5. *3MS 14, NOR 
IftSEJKSrpMOS h?>S?;*!*Mi2i tnMOS h9 
^^^Mi22 i:WaCJIJ*tt|BI»-p«fiS:U, tONOR 
«r ^ -jr 7 -CSIK * -tirfc O R I»3@ K t <C o TT 
V^S. «**T?<D AN D0I& (JB 7 <0|gJt<Ofl?«8. H8# 
fiB) KJSIUnMOS pMOS 
<(7 F9>"^^Mi2i oy- h«««cft#A4rA*U, y 
— ^a«liiS!fflft*VB«:A*UrV'>*. pMOSh9 
>i?^^Mi2i tt. ft#A*<o»*CJS»«flr^-VBJ»*^'<' 

A«=>0, B = 0) Ofc#K<7^>tt1Bt* 
*. ttoT. tH*X 3 «*COt#AT»7. vfitttZ. -t 
H£l^<Oi: tlipMO S h9V^^iJfMi2i 

[0 0 3 9] Hi 2fc, MOS>?y^^l;,tJAN 



IS 

N A N D + -Y > /<- 9 <r>mtit\Z. i 6 A N D HI 88 "CO C 
out /C i„ JM&tt, Hlr*i- 

v>r tt-iRw/fCMo s flWtoBjggu:**!* sttfcw u, 

infcfeliiSiSI»»HI*tfl3 0~4 0 % tfflfBfS r. £ 3»*T 
#5. 

(004 0] 

et±»^Lfct*5»j, *»wwl. nan 

D»aiBn, t*3fc«[«HB<7>nMOS h^v^^Oiff 
i»nMOS h?y^;>-Ci)«U -tOnMOS h 9 

nMOS f> 9>i*x*lzJ:Z>mfi<03\Ttr&tli:Jt6< T 
#5. Jbt2?>fl|fifc-£:B i CMO S (ONANDHiSICjBM 

hffi«*»B/h-*-«i^3iiT?#5. X, CMOSONA 
NDIsia&fcafll-fatStt. tan*.*: AND 

»tt»t5NAND(JlAo^Si<r/i>S < Lt. * 
[0 04 1] JSfc, CWy-^A*WJS»ffiflr#«r^-t- 

[0 0 4 2 ] *»Wttcn4r. N AND, ANDttifl 

NOR»a^oR»a<cif<o»aiaBuitisi«iz 

IfflTSSOT, Wli^3»*p<*y KtUJStfSfa- 



[02] [03] 
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[0ffio«m/j;WW] 

[01] *»W<0*loS516<Ofl?HUiJ:5NANDEI88 
[02] *««<0»2(D5gftO»fflHcJ:6NANDI51» 

oia]*S0-ca>£. 

[03] 3 O^ft^ jftl: J; 5 N A N D 0 8 

*>[aJ»0-C#>S. 
[04] NANDei»IC*5^^5R^-»:5ttiljttP#MOB8« 

i cmo s*^n and@8 i: rit« Lr^tBf 

[05] *«wom4 <om&<o&mc£z>noR®&<D 

[06] *«W^m5<DS«fiC0^«S<Cj:iNORliJK(O 

[07] *&m<r>?g6<Dni&<nj&mz&ZANDtBl&<n 

lBltt0-C*>S. 
[08] *:»W^7<D^<0^lia^i:iAND®8&(0 

20 0K0ri)5* 

[0 9] *«Wo»8^t^j»lcJ:e, i»*flflr-S-ife 
tftIsIIS4r« ^. 5 A N D ©K^IsiK 

[010] *»WO«9<OS?JS<D»ffl|Cj:^ANDl51tt 
0>[aIR0T*>5 < , 

[01 1] *&m<omi oinnifoommzxzoRmm 
[012] AND®K^^^5*^»^ajaE^iai(DBfl« 

Sr. t**^AND0»^**fl<oS5JSo^»|c:J:5CM 
o s mtitn A N D Bltt t -cit« L T ^0T h 

30 [013] tt*(DNANDiatt<O-W<DlHj*S0Tfc& # 
[flF**>R9}] 
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